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nmuz x tiizz (oz b iimmsm^nazM lx t m 
mxh-otz. zomMz^xu. *m$miz£*)tfy 
x* izxmftTVi&m l , ; titfmmmm t i -o t £ 

^2^^T'^5x*>^tB$ii. g&ymmmsim 

VMt^<tchtz^>b^i.^h. Z<?>Z biiJMO 

m^wm^TLtz bm&tix^&z t 

/SSI--, 7 n- vmxfcmnmm.&zmstt&tcb' 
emmfi&mvhh. mymLnsmxteyrj 
^<ommmmt^imb^i,L. 

[ 0 0 1 7 ] ifz. Jcffi<2>lzl3.yT4J<X'te%<Mtytf 

jxmtiz^x. *mwmi,zii\mmm>imwm$ 
*mmth b^wiMnw&itmmm.mzixh®^ 
#hhbimzixx^&<r)X\ mmizm&fztf. mnm 
mm'<m&mn& nm-r &ym\twtf> hti^^ iz . 

ttfr*>. MWtf7A&mz?t<7)WmZMLfzmzyT 

4'W^zbft<yim<m%:iimz#>$>ti%< %->tz. 

[0018] -pMO^mizn^X . X«t(3)Tii7K^ 
^cO^T'{i*Si8KI^2St,1?v\ XS*^-C'«> 

[0019] -a. xm®cr>m£££zm\-mm<ti-{t 
b 1 1 05 Gyv±b ^o^^z±mm.<Dmmm 

£8WS i: 3 0dB/k«tJLh<7)»^tijD^oT L4 ^ 

4^:. 10 5 Gy&±<7>&mmmz 
'Ho Z bit. miikft<?>Mm^-mz*A<rmy r 4 

j<i9mthzbtmL<. £mfet><mw s^tc, a 

Soft? r ^'^StffifflSixTV^^HSHi'ftfflS 
•t&b^d&\&i>$)&Zbi)rpmLtz. X®t®^*&t 
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[0020] #2&h&&*><±. m&mofcmimx'itatfn 

mz&fetcs i -H^t^ks^**. znwmmz 
mtmmtttgvxmmm* hwz^fs. ttz e - * > 
?-<,zn->xtettmx'Zi5t>-r. s i -HM^t»- 

-tfmtzlzi&kf&L&tc^l; olz" m9SM (Xffi<kf8.Wt 

m) £jfeu zcomzfcmmmz'ffozii" 

n«m<tLtztz*>. mteztiz. xk©. ®<d 

WffiWZhh fcAwtf U *milzmMX'Zt:i><r)X' 

mz-%$m<r>mmi.z*m vxa # . -£<7>f£<7>iii-t- 

mit&mt l%wx. mw.?xh. mmftmmzti^ 
x^mx-h*). %mssm=iAbi>i&<x-?ts. 
[0021] t z\*>x\ ^mmicomftftrntf^xvis!, 

W¥kz%htzfr<nwm&sm(r)®.m.tfjz* < m%&£.iz 
i^x^mmMmTco* oiz. &tt.\zwm*i>fiv 
xxf&tfm%&0>x'H%^frtmmLx^&. 

tfvxtyi&izmLXli. 30 0nmOT^C« 

immtb<vmmizj;ozti?tLmw. ; &.Mim%$>w. i 

63. 215, 245n mtCfiRtTS . Z\c7)M, S i • 
(E' ) -fey^-^cofi^ cry*— 9"-) £if*i 
W4<t *-f y h btn <0 . JlffcWSr^iSi: 

[0022] famfccomimbLxii. (a) #7**® 

*U-yf-fcLT>Si-Si *S^£j££W*«U Si 
• ^PfiaW-L s i o • MiStcSr-S. J: o izm&Z ztyb 

n-,u-th . (w s i -c i umtmx'Mmt&cQX'. 

S i -C 1 m&cr>lF&$:'J?*<-t&. b^oUmtfi^t. 
t>ti&. Xlfclz?-$.*-b-t &jmt LT»±. (c)- 
OH. H (*%) . FCJ:9 % S i • 5-Si-OH, 
S i - H . Si - F(C^k§*T^»S^, hit 

[00 2 3] t^L. #?&BJiOlgl^<0^!^£fr*> 

^v^t. si ■ nmzzmizm^-tthztwx'** 

fr->fz. Z\tli*^ *f ; 5Zffi&<?$5imX'. Si • OS 

i, si-si mmmmttft'mmizh o % 

cofcmWX'Z%^imX'*>^fztttbh^iLL>ti. Zil 
jE^&S i -O - S i ^0«Bri&ffi*?P^T1?|gfr£7) 



mm^<?>^w(mt£m^tz<7>tf*m\x'$>z. #fs 
wxii®miz&z*m!m£fto z\btf<&m.x'*>&. -t 
%irh. xmkwtmxfi-XMz^xiz. 
n8mxmmxm$:itmb~i-& e - ±v?-mmw i 

0* Gy&.T<7>WmiWltlz£*)imi-'<>XE' 
-lz$cfc L . £ h K*»X»ig*3t*!yi£*6 LX-fKX 
£5&5:S i -H*£3-i> L<<iS i -DfS-^lcSfu *X 

[00 24]-*, BlWX.myT4s<izttLX\±. 4 0 
0 nmJ3Lhc7)^^PiS©)R^?|#ec^RSSr|^-r 
S i O - XPfgti. 6 0 0 nmififC^^ 

%ymxmtt lxh o , ciix^ii^fk-t&i^*^ 

h. *<r>tzt?><,Zte «)Si-OHCfiL^5XfW 
SrO<S, (D)rlHBSItL-C^i>ra^. S i O • Xm* 
S i -OHtC, ^7t-e<?5H5IE«tS iO-Si, S i -O 
-o-s i £rtrcsg£fc:«JBlrU -r^T$rS i -OH 

tc-r-g., co(-f) . (d) ^&^#^^,ixs. siritsaii® 

<7>*S»i(n) co^Stcffi^b, 5Z&ZS i -OHtcSggi 

z <?>i%&\5.-mm<n r mmmw&mx'h o , *.mmait 
[0025] *m&-tfmzmtomzwpfttz>. t-r. 

*%PMlZti^xm>l-mbtem.g:l 60nm~300nm 

frv^. *¥m<r>*mtfMm.b^z>mmc?>Kntf7xv!i 

mftm*J3mizmm-tz>mz ! i>mb%& 

izitrmn®m<o^tf7xm&<7)G3itfyxttn&i* 
commz^ximizmzzti&bzzii*^. 

*&mz&^X£Mm.i5%itf7XbliFe. Cu, Ni 
b' <7>Wfr£J3,*T)Vti V , T)VU U ±m±W,^ b'VPP 

«i, 5^<sio 2 > zssttftb u #t^na*^ja 

-r-S.^««iOHSSrl OOppmKJLh, 2000p P m 
V.TiStfhcr>Wtif£ OHS#tI2000 P pm 

±m®.x-h&. $<c.t=. (f) £iM%fug-& 

S100ppm*)1i (OHS^Oppm^ftf) -Ct«J: 
V\ ^Jt. 5t7r-fVN'^3TtC{4C Hil ppmfeUi 
{i#t=5rv% (Cl^Oppm^tttr) Zbimiz 

tm&i%^mi&(ottmmft<?>m*)X'ii&\ *%pm 
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'*y\*!U7 r4 'VCo^Xte. l^«7r-fA 

vmsx-tewm-Hm* mm Ltzmztm lx i> <t v * 

[0026] mi^m^fy^mshiz^rmmMmmmm 
ZMi-tf. *muz^ommmbi*m-&. < 4 o o~i 

6 0 nm) RVM^mtm ( 1 6 05fc)H~l nra),X 
&(fH~~0. 0 1nra)Xliri(0. Olnmtl 

t) mnwmzx v#5Mzm-iitzmz±iisim&x. 

*/l^r— . -ttcb-h 3 . 5 e VKLb<o*^x^W^-Sr 
fcOTi5J . x*;l^-^±R8{i 1 . 3 3 M e V 

izmvhh. mt-t&mmt. 1 o~i o< Gy.»t 

[0027] «fl£ft!itt*Sai«>3L **«SlfcfTd . * 
JE#0. 1^E~1 OSvGBgg, *?4 L<ti0. 5-1 

tf0«S5«±, 0. 5-1 O^JEKffl-CJi. 7j<«<75^*5X+ 
•Wat**** tT{5»3riU^^m*^# £>;h.l> i fc . 4 

tzz<Dmm<r>tfx&tm&M<7)±x'm^ j $>-r<. iom 
j£tmt&biiii&tfx<oMm^z%K)&&)mwmL< 

i>%)%kt Lxmmn^m^xnm^K^t^ 
o^mm^mMzx^. Jmtf^tLx-m&mx 
Azm^xhmmco9}$kzm&z\ttfX'$&. *.m>am 

8 o'cx-ii is,2o o°cx'2mmg.X'b&cr>x\ m. 
tmhx' £ <.%?r -i >«nmsiz\z7 r << 'tmmnwt 

^ttt«fc 0H«Wt3±RSia^*^Sit. if 4 L< IZ8 
0~2 0 0X:SJS-CS)2.. Srii. 8 0T:(i£*lt9MI& 
T*yu-httl»0«J!yjRM=iS<, 2 0 0rt4^ 

V3>wmmim±mi&j£X'b?>. wmfsut. mm 
mzx *)m%&i)K 8 oxyajLcjMxur i«a2-3 am 

[0028] #&BHO€^&S&tf*ill*!iJI{i. 



&mmm (mmmm) #t 0 . (160-30 

0nm)B««ttO«*MKKl** t T 1 T 0 £1 

0 0%i:-fSB3ltf^fflitSiii*T R Sr [T R =T, / 
T 0 X100 {%) ) fc-TSt, 1-T R ^ 10%-tSr 
C (T 0 -T, ) /T, 3 ^ 1 0%T'*5^fc$rS 

[0029] KLtco*^^^(cJ: OW^ii^^MI 

muzx hmtmmiX'<ttmi<vmvir%:'&mzmL 

^^•C«±. »I2 4 8 n mWK r FX^f y Vl/-f - 
Srajfll Om J/cm! , ^/UXj^JftgU 0 OHzCO^ 
frt'10 8 'WotiBJtfL&fc&fc:. tI160-300 

,«&^ttlSii§®¥<Oil# 1 0 %WlX'3b ZZtZft 
Wlt^&i><?>X'h& . 

[0030] *^B^5^'5X*!!ifn* { 5t7 r 

m<7)mi%k&b®jfee>ttzmm {mMm<mmwwzn 

e>&Mtfl 0 5 Gy £mz.Z>b£fctfitli£&Zb. 

BB^jt^frcT) i o * g y v.TX'imwsitwm'gimz 
K^zbtfrn^frizmz. 

[0031] Witwm LxzKXotz. *&mm 1 1 
mzx v^xjA^comzxmmyi&mco^&mffi m. 

fcMHWlcflJKU ®2J:miz£*)Wli&ttb*mbZ 

mimzm-&zit&i>(ox't>%>. ^m^yx^&^x- 

m#7z.®)&wzmA2titz*mft?ii. itmm^mm 
msm) ^m*f7xmshWzm&-?z><ox'. *mtt? 
i>^m:^7XMzm^-t^wcmYwm.mix. m 

[0032] ztuzfti,. #7x*<D7i<.m<7)mi<Dm2 

IZjfc^XGZitfJAm&OyJ X«>VJs$ V ^ t <7)XM. ^ 
-$kii 9 ^ 4« (C#A S *tfc*5g#^ li*H^S8iigT53? 
^7X^,a'P*^M^tTt4d. 7r4*Mb 
SA<12 5 J umO^Wi8~9®0. *tf§20 0/xm 
c7)^-C'(ii^245Sra-C«tt-S. II 6 (a) ^h@l 2 
S/^mco^^x^r'fM'tc:, 2 0~8 0X;T-*SSrH- 

rnmmmz o , ^»jassr 1 b t-c^-t. 4^i»i 

0 (b) lzz<D7T4rtfrt>*&tfmiX\.*<b%e>*. 

m®jg£itzmmizftmx^tit> (a) ^ 
7X7r^vN'^ja(i^mt-*> | 9*^ff«oi:-rs. la 

7^(a). (b) im&2 0 0umcr>tfjA7 T 4JS 
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iz^xme (a) , (b) tmmz^Ltzi><r>X'h 
h. tea. zcDfcmmnz^zit. mmittm®- 
(12) <7>v&mmz &-otz7T4> n'kov \x h mmomzk 

C0033] £c7>i§£. *w%?>'m i Rifm2T.mnm 
ZLfzi><7>Tb^xL. mmzmtLfztzmma* 

xm$gU±Wt>fr~Cli*\,rt. *m%&t>li<!x.cD± b lz% 
SILft. ED^», MlJMRVm2JLmzJ:<>)tfyxt*. 

m<7>m\,z\tM*?b*%m-£;i)mw&i\&. zco&sizx 
*) , £m%*mtftkttx Lt. -ofzikhtttttfyxmsw 

[0034] ic7)*^fett<^raS(i. **^*^^^* 
•t h t V * 5 #&BJ§<7>?& 3 X^K i 0 I) . *?&BJ] 

^3xs(cftr^ r*sjHF#;y9*'i>ic**f#& 

0'6*f/cm' JJLh, <tO^*L<«l 

<uio i8 -io ! Wcm3 X'h&zt&m? t>ti 
±tz. *m^m3JLmz&w&mwmm%:2.4 
s n m ammifc&wt l < . mzn± l < tix* >- 

iiKrFxJfWU —f—ytXliA r F X4f S'V -»f* 

-3t**^ff t/xs . mm 3 oxstc^Jt 

^fHi. «a^xdfv-vu— 9---5tcO^. fltf.tr K 
r FT'B3|til~2 0 0mJ/cm2 0 6 

— lO? JVUX (B$ratC-TSi:2~3^^K) . Ar 
FT'JiBBJtfi l-200raJ/c mZ/K/PXT' 1 0 4 

— 10? WXt^ti'lkfrlfiWfhlXh. 'WXfflm 
miz-o^X&Mi-li 5 0—1000 HzlKWin 

[0035] m$3JLU<ox/j-xj*n§miz7f™nx'$> 
t*mimL>it%mvx^&. i^yvw- r-3t 

O^Cti 2-3 l^raSSOH§StT'7k^5rllS-n:T'# ft 

5SV vnvux Sr 7 r -f Acosg® {cm* LT JjjBtTS & O 
•p. x*/Wf-£*«$r < f (ffl LT*fg£H5re# ft t> 

<D/h5v*53S#7*mft, ttlzK? r -f ^tatfB Lft 
igr£k*)*>VGmX'b&. 
[0036] I^^ft^1fl32gl£&£:e£tf 



248nm<^KrFX=>f^vU-^-£ai;>H OmJ/ 
cm' "CI 08 sWXMtLfcfcSfc. M24 8nm 

mwf&M3ma#*>iw t i oxttvrcht (hp*>. * 

[0037] m3Xg{Cfctt&mK&S53J*T'*SSt$:® 

l**F*L<&ti. (H 2 ) til . 2 4/xm(Cig 

lR*#fc. •etfD3MBilX10 1 8^/cm> T-3. 4 
dB/km, lxlO'W/cm' T'0. 03dB/ 

7X*a»4>ft<ft«>Ctt, *4<3X?lfc LTftl&WI* 
ffitf *v*. Jo^fr{±piJi.(f^ig-8 0' > Cc7)KHt-1iD 

»u m4JLm<vwoTsmtf ; ?xmfi,wzn&-i-&*.m 
ttF-mmz i x i o»*T/cm» OTt-r^dt^if 

[0038] 5rt>» ^^yX^cr,7mmmcr>m^i, 
Zurnal Pril;adnoi Spektroskopi iVol .46 No.6 pp987-9 
91 June 1987 CXiK(13)J fCfe^SO. ?-?>fmtzX 
0SiO 2 (7)^8 0 0 c ra- i(057^A> H<7)3|St 

^megkifyx^Tkmit^zm-thA nscm-^ 

[0039] tjLh<0*5KB<0^4ia&igft53l^5X 

24 8nmcOKrFxdf^vU— if— SrJiJ^) 1 OmJ/ 
c m 2 . /tyU-xniSft 1 0 0 H z (O^frT- 1 0 8 JWX 
BMtLfttSK. »*24 8nmco^|.||««fci3V% 

[0040] SB3XSfclt>*tS1gffl8ft|f!!S8*T*«*ll 

I4#* L<ftV\ (H, ){±1. 24//mtC© 

JR*»^, -ecr)^JK«lxl0 18 ^Xcm3 T3. 4 
dB/km, lxl0 15 W/cm 3 "CO. 0 3 d B/ 

niKx^. mgkmm t tr aa- s o ^co^h-cjd 

^jRS5r 1 x 1 Oi'^F/cm 8 jaTk"t*ik36«ff 
£L\\ 4ft, ^4'{CSS(aLTtJ<ftWt*^iH :L 

[0041] Kta. ^mfiyx<¥<7)*.mm£<r>wmi. 

Zurnal Pril;adnoi Spektroskopi i Vol . 46 No.6 pp987-9 
91 June 1987 CS3R(B)] iZsm<7). y-?>ftmz± 
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£j£5^#7X*<0*3&}m;:ra-f h 4 1 3 5 c m-< <F> 

[0042] &Lkcr)*micr>m4Xm£mt:tti/f ; 7A 
MM*. 0ll^{fft$lmO3t7r>fAo^-C'(i. &ft 
248nmtf)Kr Fx*^vb— if-SrHi^Jl 0m J/ 
cm« T10 8 'WXRMtLfefcSfc:. M248nm 

[0043] 

[HifcW 

CUSfePUn OHIJlOOOppraM, C lcr>tt 
ililPP m*ffiX'$> &Wm&%k1J7* 3 T t . 7 7 
fgSsiO ( 3ftK%) h* (it®#r*3lA 

n=l. OlK^rS^r'fA^lt^lmO 
fecotCO^T . f^S»«il*f5y7!: 2 4 B$0Kj 
StL*:. 3 7V>Sflf3s£n core , 9*?VY<r>im 

3*£n clad fc-r6i:£, itSDf^llAnti CAn= (n 
cor e -n cla<l ) /n cote 3 iO^f^^ix^., MtK*^>- 
7im 5 j&ftX'*;? WUStthL. tS23 0nm 

( 5 . 4 e V ) ttVUzzra- K=5rfBfce-? 
»I2 0 0M5 0nm{:fcfcO. a*S5>-7TR?lfmf 

) swtLfc (ffljmmijjzm? m) , ism 

-?)V+Wiiti'X s rJ» : MSM C P D - 2 0 0 ) . %)Wm 

5S*5:i. oot-thmttm&mT* bLx.^20 

0 n m~4 5 O n mtbfc £ r£i££i>it •?> £H 

*iz/f?xxffitf£j8.LxmimvmTLxuz>zktf 
bfr&. ztiim-hizmSi.. im&<07K.m*fx (h 2 > 

#ffi§U::ii§fSJ££>L*:. XttftOgMTOtt 
ttilMU:. ^7r'fAWl*f7>'7t2 4B# 

mm vtzm^^cnmmmtm 1 kdepa *) nts 

nm— 300 nm (ryffig&Z fc V v£ CI OBgStfc: J: £ ftco© 

[0044] CS^M«f|2D OHMl OOOppmt 
C 1C0^»±1 ppm*)H-CJ,i,i§t^H5S^7 

xart. y^mmsa om&%) k 

CitJS#T*ilAn = l. 0) *&&&%7r4''<£iO 

o#mssfc . wsssstx** ismmx-mm ttz^> h/w 

- (»g248n m> 5eV) SrSBItLfc. ffiBttfcfftt 
lOOmJ/cm* /VMo^ 50HzT10 6 >W 



£*t£it*>{;:8 0-C. 5SSE<D*3£;ffX#B 
JUciinSWLfc. *<Ol£J|lffl**Sia$(iHSfeflU tie] 

tz . z<r»<.vY)Vyr^f^^h izmfcm? v-rx-A 8 

BtfiSSRSttLtzW. ifcft 200m~300n mOlgJ^Cii 

v vt -r drum: j: h XMuommm ?t . 

£tz, K r FX^f y"71/-f-S- 1 0 0 m J/c / 
>VVX* 5 0HztlO« tWZsWftLtltfi* 
fi200nm-300n mC0^(CfcV^T3K©JR<0tiiD 

[0045] mmm3~) OHISr2000 P pmt 
A, C 1 <7)-&*itil p pm*S|-CS)Ss^«^^5 

-r;\* («$ iooom) ?r^-c, ^«:^oco zmm 

b-t&rm (1. 17MeV: 1. 33MeV) ZmM 
Ltz. Z<OkZyT4'*?>mttm®tt\m&lZ103 Gy 

x-h-oti. -e^m, j Axmfiiksii 
ji^j i com&x *)*z%m&miSiTtfM.t>tvrz. 
ztizm-hizso-c. 55sj£co*m#xmm$.izim!® 
mttz. *<7)%i%:*f9Axmizj:z,ftw,tmimmL. « 

»j**Wil. OOtl-ofc. ClcO^r-fVN'Srft? 1 m 
KOTrU S*^7yrT'4 8«^fL^^\ ^ft2 
00nm~300n mc7)^lC*3V%T3K®yRcO«Jn{±l2 
&>L>i\tcfr'>tz* £tzK r FX^f tf-$- 10 0 

mJ/cm* /vnVUX. 5 OH z T10 6 ^VI^X^StL 
Jt* { , ^li Oftia 0 0 n m~3 0 0 nm«I«t:i5^ 

xmmnmmmh hti%fr~> tz . 

[0046] CHJ6CT4D OHM2000ppm# 

C 1 <7)-£W»<±l PPm*g|T*J)SiSM^53^y5 
^« (30mmX30mmX5mm) tC«0Co JrSR^i: 
•TSrlSd. 1 7MeV : 1 . 3 3MeV) &m$tL 

fz. z<r>k?*7T4><<Dimwmmm!,±i 0 3 Gyt 
^^Jtt. *%%w&mmTtfM.t>iifz. zti*m*>iz 

2 0 0*C. 1 0^JEtO*lg^#Hmc 1 iSra»L^. 

-e<o^». tf^xxsmzx&immmmLtz. z&nz 

W&SgJfyZtel.ZJk r Fx^f 5/71/- if-$r 1 0 m J 
/cm2 /I^nVPX, 50HztlO' ^W^HgSt Lfc 
?ftft 1 7 0 nm-3 0 0 nmCDfflmz&WXmm. 

com mnm t>ix%& -> tz . 

[0047] C^SS0|5D OHi?r500ppmM, 

c i <j>ir^rji{i3 o o p p mx-h h-mm^WJv^ 

( ft£ 1 m ) OM«g*^fcK#5 >7& 2 4 I^HBlSt L 

%<m&. ftyr'Cwztfjxxmw&m.L. m 
i mffi«o*ig^s?Hsi^ i t> ttz. %<w& 
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r 4 J<&m/WI<m7>y°T 2 4 B*fMt b Z h . 
«£2 0 0 nm-3 0 0 nmOfB&Cfc^TftiRIK^* 
JB*<!2^>4>^. i^mSriaiO^t|nl«t02(c^ 

-r. 

[0048] CJtlSHfll 3 OHM2000ppmt 
A, C 1 Oir«{il p P m*v1§T-fcS^|ifi^55l^9 
* 3 r t y •/ mtlzWEZktf 9 * * 5 >y H =5: S 3fc 7 r 
-0"xW£r#K?Lfc. fftlO' GyOr 

8Sl£Bg»L . ^<7)tM$S«^^l ^ LT. 200j«mg 
CDft^-M^fcU -e<J01mtCOl->T8 0 c C. 5^fiE<0 
H 2 #HS!.{Clji^U)t. ZnyrJjMz, K r FX 

T-£ 1 OOraJ/craVA/W. 5 OH 
ztlO 6 vsVUXj&ttLrt: M2 0 0nm-3 

0 0 n mc0^iS'C<?)3l6iSilR<7)liin^l2i'? £ tltz . ^ CDfS 

[0049] mmme d mftmmn&ntcmsims 

<r>Vr4m^ BtflO 6 Gy <r>ritmmimMLtzt 
50 0nmT'10 0dB/'kmm±CO^tMJ[i$: 
fcfcfOvfc. ;<Oil*^> *^Bfl«010 4 GylUT 

[0050] OHIS2000ppmt 
C 1 1 p p m*Str-J>S^JKH535^*5 

^Mft§100 0m) SrHUaT. ^*tCXt8*fig»L 

fflU epJnmffSrSOkV, ^«SS$-8 0mAfc U X 
1 mcoSgBiCyfc? r 4 ; . .1 B$|SM 

ia*> ic s 0 °c . 5 m&a*mtfxm$miz 1 t 
mmai. ooizm-otz. z^yr^^^imizm 

BrLs *7k^7^7~C4 8B*S«S«t^*>\ ifc&2 0 0 
nm~3 0 0 nm<0^lc:*iV'.-C3t©lR^«!lD<iIiga6^ 
hS£fr->tz. itKrFXdfy7V-f-J10 0mJ 
/cm 2 /^VkX. 50Hztl0 6 ^VkXBBJf 

^li9&:R2 0 0nm~3 0 0nm<^i§S(;::fcVvC 

[005 1] CHS6CT8D OHM30 0p P m^C 

1 w^fi« 1 p p m*)is, 7 vmmn ( 1 ftft% ) S 

m^^fyXaTby ymm^G^fy^^ y H* 1 
WJ*7r>fA' (^$10 00m) £5Bfat\ 
«<>Co SrlSUBfc^Srtfl ( 1 . 17MeV:l. 3 3M 
eV) fcflMfUi. C^#7r^^*cOifeltJ|ia)R^Lt 
til 0 3 GyT&o*:. *<om&. ftyr-CWztf? 



ysXf&tf&f&L, mm i <r>ma>£ r>±z%m&mi&T 
mmz i mmm ut. -eotsswr 9^«bk £ 

ttfflHftU ffl*fSS3fi*U:l. OOtM-jfc. zcoyr-i 
1 mfc^DrU M**r7>7*T*4 8&fmmt 
tzi)K M200nra-300n mCD«i£KtJ WCft© 

f-5:10 0mJ/cm2 /1A';^ S 50HzflO 
6 'WXmf Ltztf. W l 5t«20 0nm-300n 
mcTD^^iJV^^iR^mjWil^^iX^r^oTt. 

[0052] camm9^mmm8iza^^^u 
-v-cvm&mfimtt&ft<o?>.$:$iz.Tft^tc. ArF 

xdrv-^l^—- <f— 5: 1 0mJ/cm ! 5 0 

H zT'l 0* JWXMSiLtilW* 7 0 nm~3 0 

o nm&mmzti^xfti&ivL<omi}nmz!ibt>ti%fr-o 

[00 53] CHffiM10DOHSi£300ppmM 

c i <n^mt i p p m%m. y -/mmn ( 1 ms.% ) 

KW^T'fAtUioOOm) SrifeiaT. £f* 
Sr B °Co$:ia^i:^rai ( 1 . 17MeV:l. 33 

Mev) tmrntt:. zntzmftyTj'^mttiSi®. 

JRHfitil 06 GyX'&ifz. Zcomm, %yr4>^ 
iztfyAXmrfQuS. L . HSfiCT 1 <0*§^ i 0 =5r^5S 

m&Ttf&htitc. d^$ra:*>ic8ox;. 5Mff«*f 
zmtmiffii&L. mttm&miii. ooizm-otz. z 

07r-<A£JI£ lmfcHJMU S7KS9>-rT-4 8B# 
HBSJf t fc* 4 . 200nm~300nm <0^iSt=*3 

i'Vlz-f-JlOmJ/cm 2 /l/^X. 10 OH 
zt'10 8 'WXOmirlitf* W)iI2 0 0nm~ 
3 0 0 n m<O^«^*jV%T3tiSlRc0tilra{ii2^^fL^3&» 

-5^. ®mMiz{tmRmftwm&mt$m&mtti£<om 

[ 0 0 5 4 ] » W±W*SI)Sfe^l't»-C'<^M*3l7 ^7 

<o^stj±, 5^raj^ji5ow, 7m*7r-fA'H 

[0055] imsmi l^mmmi-mmmioRif 
itmi 1 1 *ii-?i\mmz%m t x%y r ■< ^zwm l 

mm<r>y~?>imiz£zi3mx-$t»>t:. m&z&iiz 

[0056] 

[^1] 
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[ o o 5 7 ] otic *f&Bjj?>3g3xg. xam4xm 
iztx-mtzmmi 2-2 it. mi.M2~~4zwR 

. 

KrF Xdf i^vU— r-BSJt : ^248nm,5eV,10niJ/cm 2 / 
^VPX.lOOOHz T-lO^WUX^^r^/N'cOflPigJ: 
St. 

ArF X^f ^VU- -9-*— I ^Jt : i&^193nm.6.4 eV,10mJ/cm 
V^NVWX.lOOOHz T'10 4 >'NVUX£ft7r^>'<?)FPiiJ: , 5 



wmyvyym-. jyy'ftji lsm^yrt^tyrA 
rttnvm. 15cm ■cse^r-f^pui.tosist, 

W>Co, 1.17NeV, 1.33MeVTB^t. 
3f=IIJfltt(cjHlUt*tf > c&*jP. Wymote?* 

h-wtttfflftiarr a ■* srcwitot-r & z t a«r# 
[00 58] cmtni 23 7vxtiiixMt^ 

H^Sfi^T'fA' l 000m) *JWa"C. 
*^fM£««Co*|«Bfc"*-4r»<l. 17Me: 
1. 3 3MeV) fc&UfU: <*lia) . 

r^^^ttmuunuiui o* Gyt*->ft. ztv& 

It-fefc 8 0 1 OftjEo*a&ei*Uc 1 iiraiL^ 

( s& 2 x@ ) . z <rm<?ffi7 r a '<+^**$HPW»i 

7X1 0"i)-f/cm3 T&ofc. r-fX* 
*S 1 mlzWBftU M48*>£>KrFX3f^-?W— »p— 



(M248nm. 5eV) SrlOmJ/cm' //^ 

x. i oooHz^st^fFT'i o' svuxmti (m 

3CDIS) , *mXWfcyr 4 S8(c£2^ 
3 «0#XSttf^5t7 r A 1 m Sfc <3 <9j§i§5f*£5K 

[»1 J 

3jI9ET(j) = I (i) / I 0 (,)) 

K r Fxdfi^-71^ — 9* — ^ 1 O 8 tWXgmVfctf* Wi 
^24 8nmtCiJ^S5i*ti^3IS*«Tffif (!15t 
mi) «*«j9 6%tc<STLJt{Cfli^*^fc. dOSSHIk 

[0059] C^SfefiRI 1 3D $mmi 2{C*3^T^1X 

mx'<otmm®nmE.$: 1 o* Gy t L^fati. -r^r 
mmm 1 2 1 ratMcff tar*? r 4 a^ov > 

T . IHJfefffl 1 2 <0*§£- fc Htttqtt&Mft-?* hi LXK 
rFxdfv-vl^—^-Srl 0 8 ^/UX.K&f Lfcfc Cl^>. 

mm&mm 1 2 1 h«t*o*: . 

[006 0] CS&Sfefll 1 4 ) 7-y^$-lSS%^tf^ 
tfyxaTt y -y*£ 3Il%tt(^7X?5 y H 

m3XS{4HM^l 2tl«I«t=ffofc. SSlXStCfctt 
h%yrA^^Mmtm)mS^ fg2Xg*ITl«&<Oft 
7T>( ^'^^*S*7-SS«iH«Sf?iJ 1 2 fc H iX'fo o 
fc. ^3XSOf^4 0-CtC3iS^ (*«75OOII#0) JD 
^LT*^»§ <^4XS) Srff^. *8PmyTA><. 

iffl-z. w&yTAJ^nKmtt^mmmfmRvxv 

(1X1 0'«W/cra3 *P) -e^o^. ^^ixJt3t 

7t^a'(;o^t> ^ss0iji 2<om&tmmizffim*n-m 

TXht LTKr FX4f^-7U— if— Sr 1 0 8 A;^Jg 
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mistztZb, &ft24 8nmK;fctti > 3j&gi4ff54X 

C0061] iitmn2^mmi4tmt&b%7T 
i*$tumsM** 6 0-cti oBffliamLx*mtkzz 

(lxl 0»»4HP/cm3 
£ $*l*:3fc7 r 4 Afco vvc , HMCT 12.14 

tnmiznmivkT-x ht lxk r Fx*^vp~«r- 

$rl 0« ^UXgg|tU>ttC:*. &«2 4 8nm{C*5tt 

[0 06 2] CXftftl 5^ HJ560iJ14i|E3tifM>ft7 
r-fA (ISlm) (co^T, m lRTfm2Xmimt& 

mi 4t nm=.n->ti. as 2 xs*rn»o%7 r 
ofcWittmmt 7 x 1 0 1 9 $hv c m 3 x-fo-ofz. f# 

<c>iTJt*f6W<03t7r'fv< ( lm) ICOViTW^IIl^ 
Xht LT**^7>-TT2 4BffiBKHtLfc*<. &ft2 
4 8 n m^tJttS^^(i*S2Ig^Til:m*^^i:^ 

[0 0 6 3] (*i0516) OHSlOOOppmaV 
li(Cl) *tilPPm*lt*&«^*7X 
(Si0 2 ) frt>%&aTt. y-vm£3m&%l£tt^ 

T, 6 °Co2:|gjIi:-rSr^ (1- 17MeV: 1. 3 
3MeV) 7 r 4 fg«M»MbPl 0 2 Gy 

fcSr&idBSJtL*: (SS1XS) . Cfi&il^es 0 

10 ^JEC0*m#ffl^tC 1 MB® Ltl ( Jg 2 X 
I) . ^2XS^T^3t7r^^'*0*5g4H L ilJK{± 
7 X 1 0 19 tf/cm8 X't>-?tz. mzm&frt>KrF 
X^rv-Vl^— «f— (ifi248nm, 5eV) £1 0m 
J/cm' // 1 0 0 0 H z OBPJt^fr-C 1 0 7 
<f&3X!i) . ULtTfS t>ixtt5t B m 
l7r>(A'(lra) Icwc lf«fX h t LT«* 
*^V7T'2 4^raBaWL^*^ ^ft24 8nm{Cj3tt 
£ immm 3 Xg*71t»Oi8MS* 6»if*ffc L=5r 

[00 64] i%mmn^9mmi4tmm<r>y>vm 

^S?k*fyX77-/ YfrtJ&hmdLVTAK (ft$ 1 

m ) to v vcm 1 m 2 xmi4syfc#i 1 4 mmizff 

lg3Xgi:LT^lXSi:Pltr«lS:J«t«li»iim 

*io 2 Gy^r^fLTt. iii±xnt>tifz^mcr>ye 

r Fxdfi'V^-lf-5-1 0» 'WXJRItLfc. &ft2 

4 8 n mi,z&v&m&mtm3j:imTmik<r)Tm&mcr> 

#79 3%lz&TLfzlZj§i&*fr~>t:. 



[0065] CHMCT18] mteMl 7lZt3^X. mi 
JMVrmmZ 10 2 Gy fc LfcJ2WMr*-*0CH«fc: 

Xmmi 7fc|31S(CKrFxdf-^VU— T-Srl 0» 

mx-h^tz. 

[0066] cmmmi 93 hwji 7. lstiajaicD 

7 -y^S: 1 SM%-irtf53S#7*:37*fc 7 3ftg 
%^^7^?7 7 KA^^S*t*7r>fA (ft 
Sim) <7>£ffcK8o C o£Hi!gi:-tSrtl ( 1. 1 7M 
e : 1. 3 3MeV) ZMMLtz (3S1XS) . Z<T>h 

$7Tj;<<?>mm<&Kmmii 0 2 Gyr*->fc. c 

ix^it*>(c: 8 0*C, 1 omffiO^SHMtc 1 MS® L 
( m 2 II ) . Z ovmooy r J t <4>0**^igiS(4 
7X1 0'«*f/cm3 X'h-otz. mzZ<T>7 T 4 ><><?> 
ffim>L>A r Fx^fv-Vlx-if- (»*193nm. 
6. 4eV) JlOmJ/cmV;'?;^, 100 OH 

z.o)wm^xi o 3 st^xm* l& (S53XS) . ia 

htLT. -e<75MaS*^Ar Fxdf^-vl^— »f-€r 1 0 
4 ^NVW^Stt^, ^ft2 4 8nmttJ(t^S^^{i 
ai3X^Tffl:fi (*J») ^SiS*<7D*tl9 2%{CffiTL 

[0 06 7] C^*SM2 OD HSfeWl 9l=fc^-CSl3X 
LTA r FX^$/-7^-if-{=ft^.TKrFx3f^ 
VP— «f— £ 1 0m J/cm' />»aV^. 1 000Hz 

comtzzftx-i oTvux&MLteimiz. mmmi 9 

^^.W^aiT-X h t LXA r Fx^f v-VW- ^-S' 
JUntL^, »ft2 4 8 nm(C*J{tSSiS^t4^3XS 

mTm.me>7mmm>9 2%t<KTL^tcisr^*»r> 

[00 68] CHSfi0«2 1]|UfeCT17~2Oi:|S|«iO 

y vmz l-a&x&ts^tfyx^Tt y 7tj 3S» 

%-kts^Zi/fyA7 7 vYfrt>%hmMt7T4J< (ft 

Sim) COV^T, #lXgfcLTKrFX^-?U- 
•tf— (M248nm, 5e V) 5:1 0 0m J/cm 2 
/^NVUX, 100Hz"C10 8 /^/^ggStLfc. SI2X 

&msm 3 TMitmmm 2 0 1 iii^tfi 1 ^ . f# 
*HHB<7)3t7 r ^ /\'tco<, \xwtmn-mr-x htLX. z 

<rmm*b K r FX^y7U- !f-S!SBt 1 &ft 
2 4 8 n m(=iJftS3®3i^4fS3 XS^T@:f*<0S3S^ 

^9 5%{=<sTt^(cjar^o^. 

[006 9] CHSS0I2 2D HSfiWIl 6t[SI«^OHa 
10 0 0 p pm&tflSS (CI) £W*1 p pm*j?fT' 
fohWSZkiJyX ( S i 0 2 ) *>4>^l»nri:. 7 /31 
Sr 3«l%-i-tf^S^7X^ ^ Yfrhtchmdty r 

<i/<imiz-o^x. s* co zmmt-t&rm ( 1. 17 

Me : 1. 3 3MeV) 7r-f /N'<OStW|g«JR^Ji 
*U0 3 Gyk^SidfBttLfc. dtt?:il^»C8 0 
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cm' X*h~>tz. Mz&3XUb\.XW3t? r 4 *<m 
SS*^KrFlJf-/7l/-f - (»I2 4 8nm ( 5e 
V) 1 OmJ/cm* /A**. 10 00HzcO«Sat 

-f- (^248nm. 5e V) JlOmJ/cm^ / 
/ WX , lOOOHzt'10' >VVXmi Ltz%r£\,Z 

tz. L*>U l§lTXh^2:10 8 ^trt/^JHWteUfc* 
OllZii , ftft 2 4 8 n m IE* V vC 5§$*l±3|i 3 Xg&T 
Itf&cOiS&fStOift 7 4 %(C(ST . 
[0070] mW.M2 3 3 gffcft 1 6 T»S>ftfc*S& 
BHcOft7r^N'fc:?fI/rl§i£10 6 Gy <7)WimS.ttc: 

0 0 nmfctttYC 1 0 OdB/kmfeUiCOfS&MiMijratfjl 

[007 1] 

, BP*=>, 3. 5eVja±<0*FX*^?-$f* 
oOttRII LT^xCXFfi^b £-£S3S 1 <OX 

±9, /T5X^a«*il!»S-fr. ^Ol^jlBJ'HBSMttcJ: 
Sifcft 160nm~300n mC0^hi£faiST^ft(RJK 

WISEST* *-k, 1 0< 
GyJMT. ff^KlilO 3 GyVTb^oim*.X'+ 

7 r ^ i a iz*m<?>mtcr>mz izit^-xmrn^ 
<*mtki?zmzL^^i>cr>tz&^xi>. Mmft&m 
&*&miztt*)&mzym-rz>zttfx'%&. tfzz 
$>iz. &±(r>&3xn<Dmz?kmtkZ(?>tzit><r>t84j:n 

fcmftTzcohaizx&ytcomwzisML. # 

&Z&mtZ-tt&ZtWX'Z&. tiESOXWHK 
myr4 rt&tOk 160nm~200n mt'iiJES^fr 



X'3t*&&-t&'&gwh'>fz (zofzibizzcDmi&zm 

liHItr*^^* 1 . 3HWftJ:iUjf. 3 0 0-200 n 

wcmrsawsE. Wiaru— jf-jm, 7*bu 
oas&JnX, SR(-/^Dhny) 3fc?££iiaiK<03fcfE 

immzm^ximzmm-hz . 

[0fficofi5#&ginfl] 

[01] *^BJcoH»fi0i| 1 fcfcttS53S^7X!fija 

co, nan^^tRSja^s i . o o fc tfci: * <o. 4M&a 

[02 ] *»aosai«5 tc*st**ras#9**ift 
co, ttMSttttaa** i • o o t itz t * co, s^g 

S®S-g^acoS^MStSJfl4s<Offl«fi^HI:5-*L^:S^I- 

[03] W^JtSSSt ®8icom^*cOM^^^ 

c 04 ] #?x<m&xmm.mz7K ttzmmmxt> 

5. 

[05 ] a^ai^vrco^x^^ ww£sr?-0-c-s> 

[06] 7r^fA'gl 2 5//m£03te7r-f Afci&KS: 
Xi.X#m* F-Tt &t%<7). Wdty r 4 

(b) X'hh. 

[07] 7y-fAg2 0 0,umcO3fc7r>f Atcowc 
K-Tco J: # c03fc7 r 4 **fc<n&$G&BBSeto&*i 

70 ( a > ai^K3t7 r Aa»&**awrci9> 

< k # ^Wmmck^-^y 70 ( b ) "C#>3>. 
[08 ] *Hbb^ss{r| i 2 <o#X@&Tf$&UWSt 
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